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HEI is pleased to have the opportunity to present these brief oral comments. We are preparing
and will submit more detailed written comments

I,

HEI has a longstanding commitment to the principles being addressed by this proposal:
producing science of the highest integrity and quality, with special attention to issues of
reproducibility and transparency. This includes:

o Rigorous research and statistical design — Subject to competition, continuous
oversight, data guality assurance audits, and more

o Extensive efforts 1o test all findings against a wide range of different statistical
technigues and assumptions

o Intensive and independent peer review, with ¢/l results published

o Anactive Data Access Policy for nearly 20 years to ensure access fo underlving data
for all HEI-funded studies.

Reproducibility is a critical challenge for science: can the results of an important study be
reproduced? In HELs view the most effective way to test the reproducibility and validity of
scientific results is not necessarily to simply reproduce the same results in the same data sets
-- because that also reproduces all the weaknesses and limitations of the original study.
Rather, 1t 15 most important to answer the question: Are the results consistent when tested in

other independent studies:

< That use new and different data not affiliated with the original studies?

o Have different investigators applying the same and/or alternative statistical
techmiques?

o And test the sensitivity of the results against a wide range of possible other
explanations, e.g. smoking behavior, secioeconomic status, access to medical care,
and more,

In a limited number of cases, where there are not comparable studies in other datasets, it may
be useful to gain access to the original study data and analytic codes to allow for independent
evaluation: Can the original results be replicated? And ave they robust to a wide range of
alternative assumptions, models and potential confounders?
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< This is the approach that HE! applied in its independent, rigorous reanalysis of the
Harvard Six Cities and American Cancer Society Studies {(see attached description of
the Reanalysig):

© This spproach can — and did — provide comprehensive assurance of the quality,
integrity, and validity of the original resulis

o However, this is a highly cost-intensive and time-consuming endeavor which should
only be applicd in cases whers there are one or just a few studies in a given area.

4, HEI also agrees with the continuing need to enhance transparency and data access, but would
note that these 1ssues are not new, and have been addressed now for over 15 years by
administrations from both parties and by the scientific community:

o This has included Guidelines for the Information Quality Act adopted by the Office
of Information and Regulatory Affairs (OIRA) in 2002, numerous actions by the
scientific community and journals to enhance sccess, and most recently the
requirements for enhanced data access across the Federal Government promulgated
by the Office of Science and Technology Policy (OSTP) m February 2013

o We would strongly urge EPA to review the progress already made under these several
major initiatives, and to carefully consider whether or not there are additional efforis
that could further enhance transparency, before proceeding with a final rule.

5. Finally, access to private medical information is essential to conducting high quality and
reproducible air quality and health rescarch:

o There are of course longstanding federal rules for protecting the privacy of individual
medical information of the subjects of studies (HIPPA, Common Rule, ete.)

CGaining access to data from older studies may be difficult, given the privacy
commitments that were made to study subjects in the past.

3

o However, there are today several means to make such data available to investigators
with appropriate privacy protections {e.g. Medicare, Federal Rescarch Data Centers)
and many investigators have been taking advantage of these.

o Although it is possible, a3 some have suggested, to create a “depersonalized” data set
by stripping all personal identifiers, such as address, date of hirth, ete.
s [t is not possible to conduct a high-guality air pollution and health study
without knowing the locations of those being studied, 1.¢. where they live, and
what are the sources and levels of their air pollution exposure?

Thank you for this opportunity 1o testify — we look forward to submitting our detailed written
comments and would welcome the opportunity to further assist EPA in these efforts to ensure the
widest array of guality science is availsble for decisions.

ATTACHMENT: The HEI Reanalysis Statement
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STATEMENT

Synopsis of the Particle Epidemiology Reanalysis Project

BACKGROUND

Epidemiclogin wark conducted over spversl
decades has suggested that long-term residence in
cities with elevated ambient levals of air pollution
from combustion sources is associated with
increased mortality, Subsequently, two prospec-
tive cohort studies, the 8ix Citles Study {as
veported in Dockery o vl 19931 and the Anerican
Canver Soclety {ACS] Study {esreported in Pope ot
al 1995} estimated that annual average all-cause
mriality increased in sssociation with sn increase
in fine particles [sl] particles less than 2.3 pym in
median asrodynamic diameter {PM, 511

As part of the 5ix Cities Stady, Dockery and col-
teagues {1593) had prospectively followed a cobort
of 8,711 adult sublects in northeast and midwest
United Stetes for 14 te 16 vears beginning io the
mid-1970s. The authors found that higher smbjent
levels of fine particles and sulfate (80,77} were
associated with & 26% inoveass in moriality from
all causes when comparing the most pellited o the
least polluted ¢ity, and that an increase in fine par
ticles was also associnted with incressed mortality
from cardiopuhnonary disease, The relative risks
in all-cause mortality were associated with g differ
ence {or range] o smbient fine particle concentra-
tions of 18.8 pg/m® and a difference of ambient
sulfate concentrations of 8.0 pg/m”, comparing the
least polluted cily lo the most polluied ity

in the much erger ACS Study, Pope and col-
Teagues {1995] followed 582,138 adull subjeets in
154 US cittes bogdaning in 1982 and ending in 1989
{4 cities did not overlap between the 181 and
B0 cittes studied, resndiing in & toted of 1549 oities],
Agein, higher amblend Jevels of fine particles were
associated with increased mortality frof all canses
and from cardiopulmonary disease in the 50 cities
for which fine particle dals were available {sam-
pled from 1979 to 1983} Higher ambient sulfate
levels wers associated with incresssd mortality

% Instibaie, is
> foflowing

wseskd st the Unbesity of
tion, and Fants Fand H3,

raiEntany

from all esuses, cardiopulmonary disease, and
lung cancer iy the 1571 cities for which sulfute data
ilable {samplad from 1980 1o 18821 The
difference hetween all-canse mortalily it U most-
polluted oty and the least-polluted oity was 17%
and 15% for fine particles snd sulfate, rospectively
{with & range of 24.5 pg/m® for fine particles and of
19.9 ppfm” for sulfatel.

Both of these studies cams under intense sera-
iy in 1897 when the EPA used the resulls to sup-
port new National Ambient Al Quelity Standards
for Hae particles and to maintain the stsndeeds for
particles less than 16 pm in median sevodynamic
diameter {PM5] alveady in effect, Members of
Congress and industry, the scientific community
and others inderested in regulation of air guality
serutinized the studies” methods and their results
Some insisted that any dats geperated using fed-
eral funding should be made public. Others
argued that thess data had besn gatheéred with
azsurances of confidentiality for the individuals
wha had agreed to participate and that the concept
of public acgess to federally funded data did not
take info scoount the intellectual property rights of
the investigators-and their supporting institutions,
To address the public controversy, Harvard Uni-
versity and the ACS reguested that the Health
Effects Institule organize an indapendent reanal-
ysis of the dats from these siudies. Both iastitn-
Hony agreed to provide access o their detato a
tearm of analysis to be selected by HEI through a
compstitive process,

APPROAUH

afa vesearch pro

i Bep
w the project prepated by o spesial paned of the Insiitue’s Beahth Review Commniites, and Comments

tect by the Griginad bvesdgators {Drs Doughe W Dnchkery, € Arden Pope [ et al),

To sonduct the reanalysis, the HEI Board of
Directors, with support from the EPA, indusiry,
Congress, and other stakeholders, appointed an
Expert Panel chaired by Dr Arthur Uplon from the
Unbversity of Medicine and Dentisivy of New
Jersey sud former Divedtor of the Metional Cancer

onrhucted by i
iied Investigaio

et by Dy

congains the de vst (Sumpiary. dradue:

Particle Epidemiology Reapalysis Project © 2000 Health Effects Institate, Cambridge MA i
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Particle Epidemiology Reanalysis

Project

Tnstitute. The Expert Fanel selected competitively
g Reanalysis Team--ded by Dr Dandel Krewski of
the University of Diiawa—and oversaw all aspecis
of the teaws’s work, They wers assisied in their
oversight effortx by & broad-based Advisory Board
ol knowledgesble stakeholders and scientists who,
in the projest’s early stages, provided extensive
advice to the Expert Panel on the key questions fn
b analvzed. The Onal resuli
Team were intenslvely and independently peer
roviewed by a Special Panel of the HEI Heslth
Review Commities, which was chaired by Dr Mib-
Hoent Higeing of the University of Michigan.

pe <

of the Resnalbvais

The overall objsctive of what bevame the Par-
ticle Epidemiciogy Reanalysis Project was to con-
duet a rigorous and independent assexsment of
the findings of the Six Cities and ACE Studies of
air pollution and moertality. This objective was
met in two parts. In Part 1 Beplicetion and Velida-
tion, the Resnalysis Team sought 1o replicate the
original studies via g quslity sssorance andit of s
zsample of the original data and to validate the
original numeric results, In Porf J: Sensitivity
Analvses, they tested the robusiness of the arig-
inal analyses o aliernate visk models and aoslviie
approaches.

HESULTS AND IMPLICATIONS

PARY 1: REPLICATION AND VALIDATION

= An extensive sudit of the study population
data for both the Six Citles and ACS Studiss
and of the alr guality dota in the Bix Gitles
Btedy revesled the data Yo be of genesally bigh
quality with a fow exceptions, n both studieg,
a few ervors were found inthe coding and
inelusion of cerisin subscly; when those sub-
jects were ncluded i the analvass, they did
not materially change the resols a5 originally
reported, Because the alr guality data used in
the ACS Bwudy could not be sudited, a sepa-
rafe alr quality database was constructed for
the sensitivity anabyses described fn Part 1L

s The Reanalysis Tean was able o replivats the
uriginal results in both stusdies vslng the same
dats and statistical methiods as used by the Orig-
tnal Investigators. The Beapalysis Tear con
firmed the original point estimates: For the Six

Citing Study, they reported the relative risk of
mortality from all causes associated wiih an
invrease in fine partic .

elose oy the 1.26 reported by the Uriginal Toves-
tigators, For the ACS Study, the relative risk of
mortality from all causes associaied with an
incrense in fine particles of 245 pyfm® was 1.18
i the reansbysis, elose to the 1.97 reported by
they Qriginal Investigators,

s of 188 pgdm” s 1.2

PART H: SENSITIVITY ANALYSES

Uince the original results of the studiss had been
validatesd, the Beanalysis Team sought o fest an
array of different models and variables to deter-
mine whether the originad results would remain
robust 1o different analvlin assumptions,
= First, the Resnalysis Team used the standard

oo moded used by the Original Investipators
and ncluded variables in the model forwhich
datawere availuble from both originel studies
but had not been used in the published analy-
sex [ag, phisioal activity, lung function, mart-
fal status) The Reanalysis Team alse designed
mudels 1o inchede inferactions bebweasn vark
ables, None of these allernative models pro-
dueed resulls thal materially altered the
ariginal findings.

e Muxi, for both the Six Citiex aod ACS Studies,
the Reanalysis Team sought to test the possi-
i effects of fine partdeles and sullato on a
vange of potentially susceptible subgroups of
the population. Although different subgroups
die ghow some varlation in thelr estimated
effocts, the results were not statistinully sigaifs
ivand with one exception. The eatimated
effects of fine particles did appear to vary with
aducational level; the association between an
increase in fine particlesand mortality tended
i be higher for individuoals without a high
schonl education thay for those whao had con
pleted high school or for those with more than
a high school education.

¢ Inthe ACS study, the Reanalysis Team tested
whether the relationship between smbient
concentrations and movtalivy was Hoear, They
found some indications of both Bnear and
nonlinear relationships, depending upon the
analyiic technique used. suggesting that the
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Particle Epidemiology Reanalysis Project

issue of concentration-response relationships
deserves additional analysis.

In the Six Cities Study where data were avail-
able, the Reanalysis Team tested whether
effect estimates changed when certain key risk
factors (smoking, body mass index, and air
poliution} were allowed to vary vver time.
One of the eriticisms of both original studies
has besn that neither analyzed the effects of
change in pollutant levels over lime. In gen-
eral, the reanalysis results did not change
when smoking and body mass index were
allowed to vary over time. The Reanalysis
Tean did find for the Six Cities Sludy, how-
ever, that whesn the general decline in fine par-
ticle levels over the moniforing period was
incloded as a Hime-dependent variable, the
asseriation between fine particles and all-
cause mortality dropped substantially, but the
effect continued to be positive and statisti-
cally significant.

Using its own air qualily dataset constructed
from historical data {o lest the validity of the
original ACS air quality dala, the Reanalysis
Tean found sssentially the same resulis.

Any fature analyses using the sulfate data
should take into account the fmpact of artifac-
tual sulfate. Sulfate levels with and without
adjustinent differed by about 10% for the Six
Cities Study. Both the original ACS Study air
quality-data and the newly constructed
dataset contained sulfate levels inflated by
approximately 50% due to artifactual suifate,
For the Six Cities Study, the relative risks of
mortality were essentially unchanged with
adjusted or unadjusted sulfate. Forthe ACS
Study, adjusting for artifactual sulfate resulied
in slightly higher relative risks of mortality
from all causes and cardiopulmonary disease
compared with unadjusted data, The relative
risk of mortality from lung cancer was lower
after the data had been adjusted.

Because of the limited statistical power lo con-
duct most sensitivily analyses for the Six Cit-
ies Study, the Reanalysis Team conducted the
majority of its sensitivity analyses using only
the ACS Study dataset with 154 cities. In thai
dataset, when s range of citv-level {ecologic)
variables (eg, population change, measures of
income, maxitnutsn temperature, aumber of

hospital beds, waler hardness) were included
i the analyses, the results generally did not
change. Two exceptions were that associations
for both fine particles and sulfate were
reduced when city-level measurss of populs-
tion change or sulfur dioxide were included in
the model.

e Amajor contribution of the Reanalysis Project
is the recognition that both pollutant variables
and mortelity appear to be spatially correlated
in the ACE Study dataset. If not identified and
maodeled correctly, spatial correlation could
cause subsiantial errors in both the regression
cosflicients and their standard errors. The
Reanalvsis Team identified several wethods
for deating with this, all of which resulted in
some reduction in the estimated regrossion
coefficients. The full impleations and tntes-
pretations of spatial correlations in these anal-
yses hiave not been resolved and appearto be
aw important subject for futore research.

¢ When the Reanalysis Team sought to take into
account both the underlying variation from
city to city {random effects) and the spatial
correlation between cities, only sulfur dioxide
as a city-level variable continued to decrease
the originally reported associations between
mortality and fine particles or sulfate. This
effect was more pronounced for sullate,

*  When the Reanalysis Team conducted spatial
analyses of sulfur dioxide, the association
betwesn sulfur-dioxide and mortality per-
sistend after adjusting for sulfate, fine particles,
and other variables,

e Asaresultof these exiensive analyses, the
Reanalysis Team was able to explain much of
the variation between cities, but some unex-
plained eity-to-city varistion remained.

CONCLUSIONS

The Reanalysis Team designed and imple-
mented an extensive and sophisticated series of
analyses that included a set of new variables, all
the gaseous copollutants, and the first attempts to
apply spatial analytic methods to test the validity
of the data and the results from the Six Citiss
Study and the ACS Study. Dverall, the reanalyses
assured the quality of the original data, replicated

1ii
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Particle Epidemiology Reanalysis Project

the original resulis, and tested those results apainst
alternative risk madels and analytc appraaches
without substantivaly sliering the original find-
iatien belween indicators of partic

ings of an s
ulate matter air pellution and mortality,

At the same tine, the reanalvses did extend and
challenge our understanding of the origival results
in several important ways.

5 The Resaalysds Team identified & possihle
modifying effect of education on the relation
between alr quality and mortality in that exti-
wrated mariality effocts increased i the sub-
group with leas than high school education.

#  The use of spatial analybic methods suggested
that, when the analyses contralled for correla-
ttons among cities located near ane another, the
associations between moriality and fine parth-
cles or sulfaie romained byl were diminished,

¢ An assecistivn hetween sulfur dioxide and
maortality was observed and persisted when
other possible confonnding variables were
included; furthermors, when sulfur dioxide
wag inoluded in models with fine patticles or
sutfate, the axsociations hatween these pollut
ants Hine particles and salfate} and mortality
diminizhed.

tre veviewlng these results, the Special Panel of
the HEL Health Review Uommities identificd the
following factors fo consider whon interproting
the yesults from the Rearsalysis Team.

»  The luherent Umitations of using oaly six ¢it-
ies, onderstowd by the Original Investigators.
should be teken Into atcount when inferpret-
ing resudts of te Six Cities Stdy

s The Resnalbyels Tearn did not use data
adjusted for arttfactual sulfate for most alies-
native analyses, When they did uee adjusted

sutfate data, relative risks of mortality from
all eanses and cardiopulmonary dizease
incremsed. This reault suggests that momw
analyzes with sdjusted sullate piight resultin
somewhat higher relative visks associaled
with salfate.

¢ Findings fram spatial analyses applind to the
ALS Study dats need 1o be {ntsrpreted with
cauiion: the spatial adjustment may havs
vesradjusted the estimated effect fur regional
pothutants such as fine particles ansd sulfate
vonpared with the effect estimates for mere
toeal potlutants such as sulfur dioxida.

e After the Reanalysis Toam completed is spa-
tial snalyses, restdusl spatial varistion was
still noticeable; this finding sy g
additivnal studies might further refine our
undersianding of the spatial pattesng in both
air pollstion and montalite

= No single epideminlogic stady can be the
basis for determining a causal relation
batwesn alr pollution and mortality.

In connlusion, the Beanslyas Team fnerprated
thelr findings to suggest that increased relative
risk of “mortality may he aiiributed to more than
one component of the complex mix of mubivat air
pollutants in urban areas in the United States”.
The Review Panel concurs. In the alternative anal-
vses of the ACS Btady cobort date, the Reanalvsis
Team identified relutively robust associations of
moriality with fine particles, suliate, snd sulfor
dioxide, and they tested these associations in
nearly every possible manner within the lmite-
tions of the dataseis. Fulure investigatioas of
these issues will enhance owr understanding of
the sffect of combustion-seurce air pellutants {eg.
fine particles, sulfste, and sulfur dioxide) on
public health.
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